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Driving Toward Administration Decarbonization Goals

2

Support a decarbonized industrial sector with advanced 
concentrating solar-thermal technologies and develop affordable 
renewable fuels produced by solar energy.  

Accelerate solar deployment and associated job growth by opening new 
markets, reducing regulatory barriers, providing workforce training, and 
growing U.S. manufacturing.

Enable inverter-based technologies to provide essential grid services and black 
start capabilities while demonstrating the reliable, resilient and secure 
operation of a 100% clean energy grid. 

Reduce hardware and soft costs of solar electricity for all Americans to 
enable an affordable carbon-free power sector by 2035.

Center energy justice by reducing environmental impacts, removing barriers 
to equitable solar access, and supporting a diverse and inclusive workforce.
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Opportunities for Solar IPH
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Data source: EIA 2020, United States Energy Information 

Administration, Annual Energy Outlook 2020 with Projections to 2050 
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Opportunities for Solar IPH
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Process heating energy demand by process 
temperature for large US industrial facilities

Schoeneberger, et al., Energy, 206, 118083 McMillan, et al., NREL/PR-6A20-79083

Existing CSP technologies can provide 
a significant fraction of heat for low 
temperature (< 400 °C) processes
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Opportunities for Solar IPH
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Focus of this workshop: 
Identifying opportunities 
for concentrating solar 

thermal heating of high-
temperature industrial 

processes
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Solar Thermal for Decarbonization of Industrial Process Heat

Priority Research Areas:
• Focus on high-impact industries such as steel, 

cement, ammonia, chemicals and fuels

• Improve the thermal efficiency of solar-
thermal-coupled processes

• Applicants focus on reactor design, heat input 
to reactors, catalysts, recuperators to enable 
novel solar thermochemical processes 

SETO Goals by 2025:

• Define system concepts and key components 
for solar process heat for carbon-emissions-
intensive, high-heat-demand industries

• Define system concepts and key components 
for producing fuels from CSP

Thermally-Driven Industrial Processes:
• Desalination
• Enhanced Oil Recovery
• Agriculture and Food Processing
• Fuel and Chemicals Production
• Mining and Metals Processing
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Concentrating 
Solar Thermal
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Example: Iron/Steel Production

Low-
Temperature 
Electrolysis

H2



energy.gov/solar-office

Example: Iron/Steel Production
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Ratio of hydrogen required to theoretical minimum (λ)

Bhaskar, et al. Energies 2020, 13, 758

Potential Solar Thermal Contribution to 
production of Direct Reduced Iron with H2:
• 20-30% of energy is needed for heating iron 

ore pellets and hydrogen
• High-temperature electrolysis (e.g. with solid 

oxide electrolysis cells), could potentially 
reduce electricity consumption ~20%
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Examples: Cement, Ammonia, Fuels
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Lavine, et al. https://www.osti.gov/biblio/1425351

Wegeng, et al.
https://www.osti.gov/biblio/1514768
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Questions? 

QUESTIONS?

Avi Shultz

avi.shultz@ee.doe.gov

Program Manager, CSP

mailto:avi.shultz@ee.doe.gov

